Pharmacological activation of p53 triggers anticancer innate immune response through induction of ULBP2.
Escape of tumor cells from cell-intrinsic barrier mediated by tumor suppressors and cell-extrinsic barrier mediated by the immune system is crucial for tumorigenesis. Growing evidence suggests that reactivation of tumor suppressor function or restoration of anticancer immunity is promising strategy for anticancer therapy due to their high potential to combat cancer. p53, a key tumor suppressor, represses tumorigenesis by eliciting growth arrest, apoptosis or senescence in cancer cells. Here, we unravel that, apart from these cell-autonomous effects, p53 activates the innate immune response against cancer cells. Our results show that pharmacological reactivation of p53 can stimulate the expression of ULPB2, a ligand for NK cell activating receptor NKG2D in human tumor cells of different origin, which enhance the susceptibility of tumor cells to NK cell-mediated killing. The molecular mechanism controlling ULPB2 expression by p53 is neither ATM/ATR- nor caspase-dependent. Using several approaches, we identified p53 as a direct transcriptional regulator of ULBP2 and found a p53 response element within ULBP2 gene, which confers the p53 regulation. Furthermore, we demonstrated that demethylation of p53-binding region within ULBP2 gene was required for p53-dependent induction of ULPB2, which can be achieved via repression of DNA methyltransferases (DNMTs) by p53. This molecular evidence for the direct control of immunosurveillance by p53 links tumor suppressor activation to innate immune stimuli and provides a possibility to integrate cell-extrinsic and -intrinsic defenses against tumorigenesis by pharmacological activation of p53, which may increase the probability to achieve a durable therapeutic success.